Various studies have been done to assess the wound healing potential of Aloe barbadensis and Bidens pilosa. Plant materials/ extracts that have been used in most of those studies have shown superior/ comparable efficacy with respect to positive controls used. However, there remains a big gap concerning standardisation of doses to use since there is no information on how the doses used in these experiments are determined. This study aimed at formulating and preparing a herbal ointment (BILOE-8) from Aloe barbadensis and Bidens pilosa; establishing the quality, wound healing efficacy and toxicity profile of the prepared herbal ointment. Ethanolic extracts of the leaves of the study plants were prepared and screened for presence of alkaloids, flavonoids (B. pilosa), and anthraquinones (A. barbadensis). Formulation of BILOE-8 was by fusion. Standard tests for ointment quality and microbiological stability were done. An experimental controlled study was carried out to determine the efficacy of BILOE-8 which appears black with a smooth surface, is consistent, spreads easily on dry skin, washable but leaves a green stain that disappears with time. No observable physical, chemical, and microbiological changes were observed. BILOE-8 had the fastest rate of wound reduction, and the shortest epithelialization and healing times compared to the other treatments. No cutaneous changes were observed within 24 hours. A herbal ointment formulated from Aloe J Pharm Pharmacol Res 2018; 2 (2): 032-038 26
confirmation with NDA Drug control laboratory on whether the batch purchased in the pharmacy was analysed by NDA.
Formulation and preparation of the ointment
The following formulae were used (Table 1) . All ingredients were weighed using an electronic weighing balance. Simple ointment was first prepared. Hard
Paraffin was placed into an evaporating dish and melted over a water bath. The dish was removed from heat and the other ingredients were added in descending order of melting point until all were melted in (the order being Cetostearyl Alcohol next, then Wool Fat, and lastly White Soft Paraffin). The mixture was continuously stirred to ensure homogeneity, but at the same time gently to avoid incorporation of excess air.
Vitamin E and plant substances (ethanolic extract of Bidens pilosa and/or Aloe barbadensis gel) were weighed and mixed together before a sufficient amount of Simple Ointment BP was added to make up to the required quantity while stirring [15, 16] . The mid dorsal region of the study rats was shaved, and a circular area with a diameter of about 1 cm was mapped out. This area was disinfected with 70% ethanol. The forceps and pair of scissors that were used were disinfected prior to use to prevent wound infection. A full thickness wound was cut out along the margins of the mapped out area. Where bleeding occurred, it was arrested using cotton wool. The wounds were cleaned with distilled water before application of any ointment. Ointments were applied twice daily till complete healing.
Model
For anaesthesia, the rats were anaesthetised using SC Lidocaine hydrochloride 2% dosed at 2.5 mg/kg [18] . For analgesia, the rats were injected with IM Diclofenac 100 mg/kg preoperatively and every 24 hours postoperatively for 3 consecutive days as earlier described by Hassan et al. [13] .
Healing time was determined as the time taken for the wound to heal completely. Wound size (ab) was measured using Vernier callipers and a 30 cm ruler for verification. Measurements were done every other day until complete healing. Area was then calculated as:
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where a and b were horizontal and vertical diameters of the circle. The rate of wound contraction was measured as the percentage rate of wound closure with respect to three selected days. Time for Complete Epithelialisation was the time taken for a layer of epithelium to form over a denuded surface.
Test for acute dermal toxicity
Three rats were assigned to this group. The site of application (mid dorsal region) was shaved and cleaned with distilled water, after which a large quantity (300 mg/kg) of the combination product (BILOE-8) was applied. The area was inspected within a period of 24 hours for any cutaneous changes such as erythema, swelling, and development of vesicular eruptions.
To ensure quality, the factors that are evaluated for a new ointment during development and storage include Stability of the active ingredients, stability of the adjuvants, rheological properties (consistency, viscoelasticity, extrudabilty), Loss of volatile components, including water, Phase changes-inhomogeneity, bleeding, cracking, Particle size distribution of dispersed phase, Apparent pH , Particulate contamination [17] . For this study, the quality tests that were carried out included appearance, consistency (uniformity and rheology), spreadability, and washability. Biloe-8 ointment appeared black with a smooth surface, was found to be consistent (had no clumps or particles), easy to spread (especially on dry skin) and left a green stain on washing, that disssapeared within a day. Owing to the low yields obtained during the extraction process (Yield of extract for A. barbadensis was 3.55% while that for B. pilosa was 7.76%), there is requirement for large amounts of raw materials. Anthraquinones are substances known to cause irritation and their amounts need to be controlled . The Weight variation between theoretical and actual calculation of the weight of the filled containers was 1.04%.
Relative comparison of changes in wound area for the different ointment treatments
Within the first three days of treatment, all slopes on the graph appear to have a similar gradient. This could be due to natural processes taking charge, in addition to the inherent wound healing effects of the treatments. The observed activities are due to presence of Alkaloids and flavonoids (detected in the Bidens pilosa extract) and Anthraquinones (detected in small quantities in the Aloe barbadensis extract) which were the active ingredients in the formulation of Activity of B. pilosa in this study was similar to that in another study (percentage wound closure at day 3 was 33.33 ± 4.07) as reported by Hassan et al. [13] . This could have been due to the natural processes and inherent wound contraction activity mentioned earlier. However, percentage wound closure was lower on day 9 (74.31 ± 3.70). This could have been due to differences in concentration of the extract with respect to formulation type (solution versus ointment).
Behavior of the rate is different for the treatments. BPO appears to be more efficacious within the first 3 days of treatment as compared to ABO that has better efficacy from about day 5. This is not much different from results obtained from another study [20] , which showed a significant difference in wound surface areas on days 15 and 20 post-injury but not at the start of the experiment, even though they used a different extract of A. vera (aqueous). The difference between that result and that of this study was the wound size (theirs being a 4 cm 2 square and ours a circle of average area 0.5453 cm 2 ). BILOE-8 shows relatively consistent reduction in wound area and rate of wound closure over time.
The graph for BILOE-8 is similar to that of BPO for the first five days, and similar to that of ABO at days 11-17.
From these findings, BILOE-8 appears to exhibit properties of both BPO and ABO. In addition, judging from the faster wound reduction rate and the shortened healing time for BILOE-8, it can be deduced that the extracts of A. barbadensis and B. pilosa when combined have a positive pharmacodynamic interaction as compared to when each of these extracts are used alone.
Behavior of the curve with respect to wound reduction over time for Simple Ointment and NS is similar. Also, Simple Ointment and Neomycin Sulphate have comparable results as regards rate of reduction of wound area. A study done by Hassan et al. [13] . showed comparable activity between both negative (distilled water) and positive controls (NS). Percentage wound reduction for NS at days 3 and 9 was 23.35 ± 5.11 and 68.66 ± 3.57 respectively. This implies that neomycin sulphate cream does not play a role in wound contraction, but rather is used for its antibacterial properties which help to keep the wound free of infections that would otherwise complicate the healing process. This also indicates that the accelerated rate of reduction in wound size with the other three ointments is attributed to the extracts that they contain.
Rate of reduction in wound area
The rate of reduction in wound area with BILOE-8 was the fastest. Percentage wound reduction by day 17 for BILOE-8 was 100% while the lowest was Simple Ointment (80.89%), which was not significantly different from NS (81.35%) as illustrated in table1. BILOE-8 causes greater reduction in wound area over time compared to the other treatments ( In addition, using one-way ANOVA, it was found that there was an extremely statistically significant difference between the wound healing effects of BILOE-8 and those of the other treatments over the days (p˂0.0001) as illustrated in Table 4 . This implies that BILOE-8 is the most efficacious of the five treatments used in this experiment. alone. This implies that there is the possibility of a positive interaction between substances in the two extracts to produce a much greater wound reduction rate.
BILOE-8 vs. Difference in effects over the days Difference in effects with treatments

Toxicity profile of Biloe-8 ointment
Data on the toxicity of the two plants used in this experiment suggests that they are safe for topical use, with any adverse effects being extremely rare or underreported. Despite presence of anthraquinones in the extract used, no cutaneous reactions were observed in the study animals.
Conclusion and Recommendations
In conclusion, a herbal ointment (BILOE-8) from combined extracts of Aloe barbadensis and Bidens pilosa is of acceptable quality and physically stable. The ointment is effective for wound healing as it exhibits better wound healing properties compared to other treatments used in this study. Improvements should be made to BILOE-8, especially to reduce the staining properties in order to make it more cosmetically acceptable. Other topical dosage forms can be formulated and tested for comparison with ointment form. Given the proven efficacy, BILOE-8 should be considered as an alternative to neomycin for wound management.
